Tobacco plants (Nicotiana rustica L.) pre-exposed to leaf dehydration, mineral deprivation, salination, or B033-toxicity exhibited increased resistance to subzero temperature and to reduced oxygen in the root medium. The stressed plants all showed an elevated content of leaf abscisic acid. Upon transfer of mineral deprived and salinated plants to prestress conditions, a decline in leaf abscisic acid content to prestress levels took place together with a loss of the increased resistance to subzero temperature and to deprivation of root oxygen. Treatment with abscisic acid by direct application to the leaves or by addition to the root medium improved leaf resistance to subzero temperature and to deprivation of root oxygen. A common hormone-regulation mechanism involving abscisic acid is suggested for this phenomenon of "cross-adaptation" by which a given stress confers increased resistance to other, apparently unrelated stresses.
The concept of cross-adaptation (2) holds that exposure of an organism to a given adverse environment modifies its response to other adverse factors. Examples of cross-adaptation covering the entire biological spectrum have been reported (1, 2, 4, 7) . The phenomenon is widely recognized in plants. Levitt (5) compiled data which showed that exposure of plants to various stresses such as chilling temperature, heat, drought, and radiation conferred resistance to other stresses. Mizrahi et al. (9) have reported that while cessation of root aeration to tobacco plants resulted in rapid wilting of the shoot, leaf turgor was maintained under these conditions in plants growing in salinated solutions. This resistance to reduced 02 in the root medium was associated with a markedly high level of ABA in the leaves. Similarly, Mizrahi and Richmond (10) noted that mineral-deprived plants were more adapted to reduced 02 in the root medium and were much higher in leaf ABA.
We hypothesized that exposure of plants to adverse conditions effecting a modification in their hormone make-up will improve plant performance under other stressing environments which cause similar hormone modification. This study tests our thesis of a major role for ABA in facilitating crossadaptation in plants. cis-trans-ABA was applied as follows: to whole plants, through the root medium 48 hr before exposing the plants to reduced 02 in the root medium; to detached leaves, by incubating the leaf blades between two pieces of Whatman No. 1 paper saturated with the hormone solution. WSD was measured according to Mizrahi and Richmond (10) . Each determination was conducted with five discs, 18 mm in diameter, taken from three specific leaves of three individual plants. Extent of transpiration was determined from measurement of water volume lost from a beaker in which the leaf petiole was inserted while the lamina was exposed to a light intensity of 2300 lux for 1 hr. ABA was extracted and determined by gas chromatography as described by Mizrahi and Richmond (10) .
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RESULTS AND DISCUSSION The concept of cross-adaptation implies that exposure of a plant to a specific stress may affect its response to other stresses. In our experiments, we tested the response of tobacco plants to subzero temperature and to reduced 02 in the root medium after pre-exposure to the various initial stressesleaf dehydration, mineral deprivation, salination, and boron toxicity.
Pre-exposure to these stresses, adverse to growth or development, markedly improved the relative performance when the plants were exposed to the subsequent stresses of subzero temperature or reduced 02 in the root medium (Table I) . Furthermore, our experiments with these systems showed that, within limits, the more severe the first stress, the better the relative performance of the plants when exposed to the subsequent stress.
Our hypothesis relates the common pattern of response to Per cent of the appropriate control. Values of controls were 49, 59, 65 X 10-12 g mg-' dry wt for treatments 1, 2, and 6, respectively, and 20, 25, 35 X 10-12 g mg-' dry wt for treatments 3, 4, and 5 respectively.
2 Per cent of the appropriate control. Values of the controls ranged from 9 to 10.5 X 10-3 ml hr-1 cm72. Assay for resistance to subzero temperature; initial stress: salination. 0: Assay for resistance to sub-zero temperature; initial stress: mineral deprivation. A: Assay for resistance to reduced 02 in root medium; initial stress: salination. A: Assay for resistance to reduced 02 in root medium; initial stress: mineral deprivation. Relative leakage for the control (not exposed to initial stress), 100% in the figure, ranged from 0.43 to 0.54. Average leaf WSD for the control (not exposed to initial stress), 100% in the figure, was 20%.
the subsequent stresses to a common modification of the hormonal make-up in the stressed plants, involving ABA particularly. Table II presents the content of ABA in leaves of tobacco plants exposed to the various initial stresses. All the stresses effected a significant increase in leaf ABA, and the severity of the stress was in general directly related to the extent of increase in this hormone. We suggest that this ABA ABSCISIC ACID AND CROSS-ADAPTATION increase is physiologically significant, for in all instances it was associated with declining leaf transpiration, a well known effect of ABA (3, 8) . Significantly, the greater the increase in leaf ABA, the more pronounced the reduction in transpiration.
If ABA is indeed involved in the hormonal regulation of cross-adaptation, two conditions should be fulfilled: (a) Transfer of stress plants to prestress conditions (i.e. the control) should be followed by a decline in leaf-ABA and a concomitant loss of the relative resistance to the subsequent stresses. Figure  1 shows that transfer of mineral-deprived and salinated plants to half-Hoagland solution resulted in a gradual loss in relative resistance to reduced 02 in the root medium as well as to subzero temperature. In mineral-deprived plants, this Noting that exposure of plants to a sublethal dose of a single stress often confers tolerance to other stresses, Levitt suggested a "general tolerance hypothesis" (6) . Accordingly, there could be a common mechanism that is associated with the development of tolerance to various, apparently unrelated, stresses. Levitt suggested that this common mechanism involved oxidation-reduction or exchange reactions of membrane proteins via their SH and SS groups. Our findings support the concept of a common mechanism being associated with the adaptive response of plants to various adverse, apparently unrelated, environmental conditions. We suggest that this common regulatory mechanism which facilitates crossadaptation in plants involves the hormone ABA. First, in all the stresses investigated, we discovered an increase in leaf ABA, commensurate, within limits, with the severity of the stress. Second, the more severe the first stress, the better the resistance to the subsequent stresses. Third, in recovering plants, leaf ABA declined and the relative resistance to the subsequent stresses disappeared. Finally, pretreatment of plants with ABA improved their resistance to subsequent stresses.
